The incidence of cognitive impairment in cardiovascular disease (CVD) patients has increased, adversely impacting quality of life and imposing a significant economic burden. Brain imaging of CVD patients has detected changes in the hippocampus, a brain region critical for normal learning and memory. However, it is not clear whether adverse cardiac events or other associated co-morbidities impair cognition. Here, using a murine model of acute myocardial ischemia/reperfusion (I/R), where the coronary artery was occluded for 30 min followed by reperfusion, we tested the hypothesis that acute myocardial infarction triggers impairment in cognitive function. Two months following cardiac I/R, behavioral assessments specific for hippocampal cognitive function were performed. Mice subjected to cardiac I/R performed worse in the fear-conditioning paradigm as well as the object location memory behavioral test compared to sham-operated mice. Reactive gliosis was apparent in the hippocampal subregions CA1, CA3, and dentate gyrus 72 h post-cardiac I/R as compared with sham, which was sustained two months post-cardiac I/R. Consistent with the inflammatory response, the abundance of doublecortin positive newborn neurons was decreased in the dentate gyrus 72 h and 2 months post-cardiac I/R as compared with sham. Therefore, we conclude that following acute myocardial infarction, rapid inflammatory responses negatively affect neurogenesis, which may underlie long-term changes in learning and memory.
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Introduction
Cognitive deficits in patients with cardiovascular disease have become increasingly common in the Western population (Vogels et al., 2007a; Nunes et al., 2003; Jefferson et al., 2011) . Although technological advances have improved survival rates following adverse cardiac events, cognitive deficits remain and impose a significant, clinically measurable impact on memory. These outcomes interfere with quality of life and employment status, imposing a large financial burden on patients and their families. Ischemic heart disease is a primary cause of heart failure -a condition in which the heart is unable to efficiently supply blood to meet the needs of the body. In order to therapeutically address cognitive decline in this patient population, a basic understanding of the mechanisms that result in cognitive decline are required.
Recent studies suggest that patients with heart failure have damage to the hippocampus (Woo et al., 2009; Fujioka et al., 2000; Rauramaa et al., 2011) , a brain region critical for normal learning and memory, and reduced volume in the parahippocampal gyrus (Woo et al., 2003) which projects to the hippocampus. The importance of these clinical assessments are supported by basic science research in rodents where selective lesioning of the hippocampus results in cognitive decline. Although experimental animal studies of cerebral vascular ischemia and stroke show pathological changes in the brain, the impact of myocardial ischemia-reperfusion (I/R), i.e., reperfused myocardial infarction, in the brain has not been explored.
Ischemic brain injury such as stroke results from cerebrovascular occlusion causing oxidative stress and inflammation to the surrounding brain parenchyma. Myocardial infarction, one of the most common forms of cardiovascular disease, results from an occlusion of the coronary arteries within the myocardium, causing oxidative stress and inflammation to the infarct and surrounding areas. Treatments with thrombolytic medications and/or angioplasty restore blood flow through the artery -a process termed reperfusion.
